Background: While international experience suggests that well-trained primary care physicians improve the quality and cost effectiveness of health care, family medicine (FM) as the discipline of the specialist primary care physician appears to not be an attractive career for medical graduates in South Africa (SA). The aim of this study was to establish final-year medical students' knowledge about FM and its relevance to the healthcare system, explore their perceptions of the discipline's relevance, and identify their specialty preference. Methods: This was a descriptive study conducted amongst final-year medical students at the University of KwaZulu-Natal (UKZN) in 2017 at the conclusion of their seven-week FM module. Data were collected using a self-administered questionnaire and results were analysed descriptively. Results: The response rate of completed questionnaires was 80.2% (157/196). Students reported limited exposure to FM in their early undergraduate years and low levels of awareness about essential public health programmes. Students showed good awareness of the six roles of family physicians (FPs), but FM was only the sixth most popular choice for specialisation. Conclusions: In general, students had favourable views concerning FM and its role in the future of healthcare delivery in SA, although their knowledge of essential health programmes was poor. The majority of students had limited interest in pursuing a career in FM. A key recommendation to address these issues is to introduce FM into the curriculum earlier, to cover the key roles of the FP, and provide teaching that highlights the relevance of FM to health system programmes.
Introduction
A 2007 review of the American literature by the late Barbara Starfield showed that an increase in the number of primary care physicians in the health sector was associated with improved health outcomes, including all-cause cancer, heart disease, stroke, infant mortality, low birthweight, life expectancy and self-rated health. 1 Although the South African context, with its quadruple burden of disease, is very different from the US experiences, recent work by von Pressentin suggests that the family physician (FP), as a well-trained specialist primary care physician, can have a significant impact on healthcare delivery with better indicators of performance and processes at district hospitals that had FPs than at district hospitals that did not have FPs. 2 The WHO report 'Primary Health Care-Now More Than Ever' noted that a better balance amongst specialised curative care, first contact care and health promotion contributed to significant improvements in health outcomes. 3 They identified excessive specialisation of healthcare providers and the narrow focus of many disease programmes as contributing to the fragmentation of healthcare services and poor health outcomes. In 2009, a resolution on primary health care (PHC) at the 62nd World Health Assembly highlighted the need to train and retain adequate numbers of health workers with an appropriate skills mix, including primary health care nurses, midwives, allied health professionals and primary care physicians, in order to ensure universal access to primary health care. 4 In South Africa (SA), most primary care is provided by a mixture of private general practitioners (GPs), family physicians as specialist primary care physicians, nurses at PHC clinics, and hospital-based FM departments. The role of the FP has been defined in a consensus document, and includes that of expert care provider, consultant and multi-skilled generalist, as well as a leader in clinical governance, community-orientated primary care (COPC), supervision and capacity building, along with other members of the PHC team. 5 The White Paper on National Health Insurance (NHI), Department of Health (DOH) Strategic Plan 2015 and the Government Gazette of August 12, 2011 all speak to the important role of primary care physicians in healthcare delivery in SA. [6] [7] [8] In addition the Ideal Clinical Realisation and Maintenance Program (ICRM) has recognised the role of family physicians as part of the specialist support team in the mentoring of PHC nurses, clinical audit and training to improve the quality of PHC. 9 In 2011, the Human Resources for Health 2030 (HRH 2030), a human resources planning document for the National Department of Health (NDOH), identified a shortage of 888 FPs in South Africa, this figure being based on the aim of having 0.2 FPs per 10 000 population. 8 This would allow one FP to be placed at every district hospital and community health centre (CHC), and to be part of the District Clinical Specialist team in each District, where they would be responsible for improving clinical outcomes at primary care facilities. Other expert bodies have suggested that there should be one to three FPs per 10 000 population, or one FP available to every family in a community, with the lowest of these targets requiring almost 5 000 more FPs to be available in the country. 10 In response to the HRH 2030 document, the eight university departments of family medicine in SA and the national Department of Health (DOH) established targets for training FPs, with each department aiming to have an annual intake of 13 new registrars and an output of at least 10 each year following the four years of specialist training. Assuming an attrition rate of 25%, these targets were meant to reduce the shortage of FPs from 888 to 593 by 2016. 8 However, since 2012, only 18-20 FPs have qualified nationally per year from the eight universities training FPs.
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In 2008, the training platform at the University of KwaZulu-Natal (UKZN) was extended to include FM registrars in response to the needs of the health system. The purpose of the FM registrar programme is to train multi-skilled 'expert'/specialist generalists who are able to cope with the majority of the conditions seen at district hospitals.
12 In addition to the clinical role, the FM training prepares postgraduate students to provide expertise in clinical governance, community-orientated primary care (COPC), supervision and capacity building. 5 These subjects are taught regularly or as discreet long rotations within the registrar programme, highlighting their importance to FM and the health system. By December 2017, only 13 FPs had graduated from the UKZN registrar training programme, equating to only two graduates per year over the last six years. There are a number of hypotheses (based on the personal observations of the first author) for this poor throughput, some of which may also be relevant to undergraduates' specialty choices. These include:
(1) FM is a relatively new specialty and is not an established option for local graduates. Thus, despite the apparent recognition of the importance of the specialist generalist, the output of FPs at UKZN has been low, with potential health gains and cost-saving opportunities having been missed. The aim of the undergraduate training is to expose students to the field of FM, ensure that they become skilled in the comprehensive management of undifferentiated problems at a district hospital, function without the support of specialists on site and are able to apply national health policies and engage with communities. Little is known about the career intentions and knowledge of final-year medical students regarding FM at UKZN. The aim of this study was to provide a baseline of students' knowledge about FM and primary care programmes, their perceptions of the discipline's relevance and their specialty preference (if any).
Methods
This was a descriptive study using a comprehensive self-administered 25-point questionnaire that covered the aims of the research project. The questionnaire was distributed to all 196 final-year students at the conclusion of their Integrated Primary Health Care (IPC3) module. The initial version of the questionnaire was piloted amongst a sample of 10 interns, medical officers and consultants at Wentworth Hospital to ensure that the questions were clear and unambiguous, with minor changes being made to the questionnaire based on the responses. There were no exclusion criteria, as all final-year students were invited to participate in the research.
Data collection took place in 2017, at the last contact session one week before the final examination at the end of each FM module. The module coordinator provided a printed informed consent form and questionnaire to complete and return on the same day, to ensure that completing the questionnaire did not interfere with student study time and to allow for students to decline participation. Close-ended questions and Likert scales were used to assess the level of exposure to FM during the undergraduate years, the role of FPs in the health system, and the students' level of awareness of National Health Insurance (NHI), PHC re-engineering, District Clinical Specialist Teams (DCSTs), Ward Based Outreach Teams (WBOTs) and School Health Teams. The quantitative data were tabulated using SPSS® (IBM Corp, Armonk, NY, USA) and analysed
descriptively.
Three open-ended questions (questions 12, 13 and a comments space at question 25), were included in the questionnaires to allow students to give their opinions on generalist training and the role of family medicine in this training. These questions were analysed separately, coded and generated first-level themes. Ethical permission for this study was given by the Bio- Table 1 ).
In all, 102 (65%) reported that FPs can effectively manage more than 75% of patients' total healthcare needs in a PHC setting or at a district hospital. Over 85% (133/157) indicated that FPs should focus on individuals, families and communities rather than on only one of these groups and most indicated that the FP should be based at PHC sites (see Figure 1 ). Most respondents (133/157, 87%) also reported that they agreed/strongly agreed that FPs can reduce the cost of care and improve overall healthcare delivery.
Less than 50% of students reported good awareness or excellent knowledge of national health insurance (NHI), PHC Re-engineering, District Clinical Specialist Teams (DCSTs), Ward Based Outreach Teams (WBOTs) and School Health Teams (SHT) ( Table  2) . However, despite reporting a poor understanding of NHI and PHC Re-engineering, 74% either agreed (79/157) or strongly agreed (38/157) that FPs will play a critical role in these areas.
The majority of students agreed or strongly agreed they would remain in the public sector (106/157, 68%) with a smaller number indicating a decision to emigrate (9; 6%) or go directly into private GP practice (8; 5%)-see Figure 2 .
Although only 106 students had definite intentions to specialise, 156 gave an answer on potential specialty choice. Paediatrics was the most popular specialisation choice (30/157, 19%), whereas FM (10/157, 6%) was sixth on the list, with 22 respondents still undecided (Figure 3 ). Of the 157 students, 85% (134) made their choices based on personal interest or passion, 24% (38/157) reported that they did not choose FM because they felt that it was too demanding, while 31% (49/ 157) had no interest in it. Of the 10 students who intend to specialise in family medicine, eight were Black, with no other demographic variable being associated with this specialisation intention.
First-level themes have been grouped into positive and negative perceptions of final-year students concerning family medicine and are presented in Table 3 .
Discussion
In this study, 58% (92/157) of the sample were Black students. A 2012 study of this cohort as first-year medical students at UKZN reported that the class was 73% Black students. 13 It is possible that many Black students declined to participate in this study, resulting in the gap. Alternatively, the possible attrition of Black students between first and final year is of concern. Although this is an incidental finding for this study, it is an important issue in the context of transformation of higher education in South Africa and needs further investigation and appropriate intervention if the results are confirmed.
Just over 30% of students indicated that they were of rural origin, which is similar to the 27% found at South African medical schools between 1999 and 2002, with 43% of the population living in rural areas at the time.
14 As a number of studies have shown that rural students are more likely to work in rural areas, South African medical schools have been encouraged to review their admission criteria to ensure that they train sufficient graduates willing to service rural populations. 10, 15, 16 In 2017 a new admission policy for health science courses, based on quotas for each of the 11 districts in KwaZulu-Natal (KZN) was introduced at UKZN to ensure the equitable admission of students from rural areas. 17 It is hoped that this new intake policy will go some way to ensuring that there are an adequate number of graduates who will be willing to work in rural areas.
Although 62% of the sample was female, there was no gender preference for FM. In contrast, a 2014 study among first-to fourth-year students at the University of the Free State showed a female preference for FM as a specialty. 18 The low number of women choosing a career in FM has been noted by the Academy of Family Medicine, which issued a consensus statement that advocated for the long-term role of women in FM as role models, in leadership and in gender-based research. 5 The majority of students in this study were unaware that FM was a specialty before they started their studies. Fewer than 60% reported exposure to FM in their early years, which is of concern, as FPs are involved in teaching in first, second and third year modules. A study in Turkey during the development of FM in that country reported that medical students began to cement their career choices while still in their preclinical year, and that as FM was not a well-known specialty choice at the time, it did not prompt enquiry among students. 19 In a Nepalese study of 1 112 medical students and graduates, only four chose general practice initially, while 569 (51%) respondents already had a specialty choice early on in medical school. 20 A 2018 appraisal of global evidence suggests that undergraduate primary care exposure can influence students towards a primary care career. 21 These findings suggest that if a career in FM is to be promoted, exposure to the role and scope of FM practice should be incorporated early into the curriculum to improve students' perceptions, dispelling any negative stereotypes and providing them with a more accurate portrayal of the nature of the specialty. It is hoped that the greater emphasis on training generalist doctors, introduced into the UKZN curriculum in 2016, will encourage more graduates to consider a career in family medicine.
Final-year students thought that the main clinical role of an FP was that of a GP (41%), and were not aware of the distinction between a GP and a specialist family physician. They were aware that FM is a registered specialty with the HPCSA (87%), but it is not clear whether they understood the implications of this registration as a specialist in terms of alternate career options and medical aid billing, and whether this information would have impacted on their specialty choice. Most were aware that FM training is offered at UKZN (91%) but were not as aware of this option at the other seven universities (range 26%-68%). This low level of awareness could be in keeping with a general low level of prominence of FM amongst other specialties.
There was a steady increase in exposure to FM from the first (45%) to the last (78%) years of training, and good understanding of the wider roles of the FP in teaching, support of other clinicians, clinical governance and outreach in support of the re-engineering of PHC. It is important that students understand the wider roles of the FP as District Health Managers in SA have identified clinical care and governance as key competencies of FP. 22 In addition, co-workers of FPs perceived them to have a Students in general had suboptimal knowledge about NHI, PHC Re-engineering, WBOTs, DCSTs and SHTs. This was despite spending six weeks working in a rural district hospital during their IPC3 rotation, where they practise according to PHC reengineering principles and were expected to do a home visit with the community caregiver (CCGs). The WBOTs, SHTs and CCGs are an integral aspect of re-engineering of PHC. Although doctors are not often active members of these teams, it is important that they understand and are supportive of the role that these teams play in health promotion and disease prevention. This finding is disappointing as in 2015, 83% of those who participated in the UKZN selective modules evaluation reported an improved understanding of a population perspective on health, and having gained public health knowledge and skills. 24 The difference in findings suggests that learning during the Selectives modules (years 2-4) is not reinforced in later years, and highlights a critical gap in the training at UKZN. It is essential that graduates have a clear understanding of these PHC initiatives and the important move from curative to preventativebased services. In light of these results, the curriculum at UKZN needs to be interrogated to determine whether or not these principles are being appropriately taught and, if not currently embedded in the curriculum, where they could be included to enable the students to understand how the healthcare system works, regardless of their ultimate career choices.
Despite their poor understanding of NHI and re-engineering of PHC, most students believed that FM can play a critical role in NHI and PHC re-engineering, and that FPs can effectively manage the majority of patients presenting at PHC facilities, as well as reduce the cost of care and improve overall healthcare delivery. This perception is encouraging, and is consistent with the findings of Starfield and recent research in the South African context by von Pressentin, who reported that FPs have a higher perceived role impact than other doctors in the same facility, regardless of location (rural vs. urban), type of facility or FM training model. 1, 23 This data should be used to advocate for creating family physician posts and to encourage students to consider a career in FM.
Despite the recognition of the important role of FM, students did not appear to be interested in pursuing a career in this area of medicine, with only 10 indicating an interest in specialising in FM. This is in contrast to a survey of this same cohort in 2012 where 39% of respondents indicated that they were very likely to go into FM. 13 The low number of students who intended pursuing a career in primary care may indicate a negative perception of their role in future systems, e.g. NHI, earning potential or social status-this needs further research. In keeping with other studies, most students plan to specialise (68%) with many choosing a career in paediatrics, medicine or surgery, specialties that dominate the curriculum at most medical schools. 20 Although there is limited research in this area in Africa, a study in Ghana reported that FM was the least preferred medical specialty for postgraduate training. 25 These student responses also point to a disjunction between intentions and reality, and highlight the poor preparation of students for working life, with the 2009 statistics from the College of Medicine of South Africa and HPCSA indicating that 65% of doctors currently working in South Africa are practising as generalists (21 079 generalists vs. 10 229 specialists). 26 In the light of these statistics, it is of concern that 68% of students plan to specialise while medical schools should be preparing this proportion of graduates to work as generalists. These results also highlight the mismatch between student intentions and the human resource needs as documented in the HRH 2030 targets. 8 The open-ended questions (concerning undergraduate training, the role of FM and reasons for specialty choices) drew varied and thoughtful responses. Most students were positive about the role of FM in PHC and rural practice, and thought that FM could contribute to greater cost-effectiveness and integration. However, a number of students felt that FM was not a real specialty and not relevant in urban areas. There were conflicting thoughts about depth and breadth of knowledge required for FM, with some students finding it boring, while others found it too challenging. A qualitative study in Mozambique shows that compared with the traditional curriculum, an innovative or problem-based learning curriculum can empower students with skills, attitudes and competencies to better cope with the tensions that characterise FM. 27 
Limitations
The study population was limited to the final-year class of 2017 at UKZN, and the results may not be generalisable to other classes or universities. In addition, piloting of the questionnaire was done amongst interns rather than final-year students, who might have a different perspective on the relevance of the questions from final-year students. As there was only an 80% response rate at one university, larger studies involving the other medical schools are needed to assess final-year students' knowledge of FM and their career choices. In addition, students were asked to fill in the questionnaire at the end of their FM block and to remember their exposure to FM over the preceding six years, which could have resulted in significant recall and information bias. The study was conducted by FM department members and, despite being anonymous, some responses may have been influenced by both performance and social desirability bias, especially so regarding the role of FPs in 
Conclusions and recommendations
Although the final-year class of 2017 at UKZN perceived FM to have an important role to play in healthcare delivery, only 10 students (7%) indicated an interest in pursuing it as a specialisation. Most students had poor knowledge of primary care programmes, which are essential to FM. If students are to be encouraged to consider a career in FM, thought needs to be given to introducing FM into the curriculum earlier, covering the key roles of the FP, as well as teaching that highlights the relevance of FM to health system programmes, such as the reengineering of PHC. The FM fraternity also needs to highlight the benefits of becoming an FP, as this could attract more students to the specialty.
In order to meet the challenges of healthcare delivery in SA there is clearly a need for scaling up of FPs in KZN and throughout the country, starting with improved undergraduate training. To achieve this objective, in addition to curriculum initiatives, thought needs to be given to the selection of appropriate undergraduate students who would be willing to serve the future needs of the health system.
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